To investigate the correlation of a history of lower urinary tract symptomatology during childhood with lower urinary tract dysfunction in young adult women.
Subjects and Methods
This was a multicentre, prospective, case-control study conducted between April 2013 and November 2015. A total of 300 women, aged 18-40 years, participated. The case group comprised women attending urogynaecology clinics for various lower urinary tract complaints and the control group was recruited from a healthy population. Exclusion criteria were designed to avoid common causes of lower urinary tract dysfunction and symptoms and included diabetes mellitus, neurological disease and pelvic inflammatory disease. All women completed a selfadministered 77-item questionnaire, exploring childhood urological and bowel history, as well as current urological, bowel and sexual symptoms. Statistical analysis was performed using chi-squared and Fisher's exact tests to compare categorical variables. Multivariate logistic regression models were fit for the prediction of the adult outcomes, incorporating as explanatory variables all those that showed a significant P value in bivariate analysis. P values < 0.05 were considered statistically significant.
Results
Women with childhood urinary voiding and storage symptoms had a higher prevalence of these symptoms in adult life compared with women without such history. Women with urinary tract infections (UTIs) during childhood had a higher incidence of adult UTIs compared with women without this problem in childhood.
Introduction
In real-world clinical practice, children with LUTS are lost to follow-up by their paediatricians when they become adults. Conversely, urologists are often faced with adults giving a history of lower urinary tract dysfunction during childhood. The correlation between childhood and adulthood LUTS is one of the most intriguing and challenging topics in urology.
A limited number of previous studies have supported the role of childhood lower urinary tract dysfunction as predictors of adult symptomatology [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . In particular, enuresis and the symptom complexes of dysfunctional voiding and elimination syndrome have been shown to increase the likelihood of incontinence and overactive bladder (OAB) in adulthood. The majority of trials, so far, have included primarily middle-aged women, a group in whom comorbidities may act as confounders when examining the association of paediatric and adult conditions. The aim of the present study was to investigate paediatric urological symptoms as possible indicators of urological dysfunction in adult women aged <40 years, thus demonstrating a continuity of urological dysfunction throughout life. Our findings may identify the condition that, if treated properly in early childhood, could help avoid debilitating symptoms that manifest themselves in adults. The retrospective identification of childhood symptoms may give an idea of the natural history of these symptoms.
Subjects and Methods
This was a multicentre study with a case-control design, conducted in nine Italian urology or urogynaecology centres, between April 2013 and November 2015. The protocol was approved by local ethics committees and the study was registered at ClinicalTrials.gov (NCT02185287). Cases were women attending urogynaecology or urology clinics. Inclusion criteria were: age between 18 and 40 years, at least one current, storage or voiding, urinary symptom according to the ICS terminology standardization [11] , and/or UTIs. Exclusion criteria were: neurological disease, cerebral or spinal injury, urolithiasis, major pelvic surgery, pelvic organ prolapse or previous prolapse surgery, previous anti-incontinence surgery, diabetes mellitus, pelvic inflammatory disease and treatment with diuretics or antidepressants. Control subjects were recruited from a healthy population. They were women aged 18-40 years without significant, self-reported, storage or voiding urinary symptoms or UTIs. Exclusion criteria were those of the case group. A three-part, 77-item questionnaire (see Appendix S1 for English version), was distributed to consecutive women attending the urology or urogynaecology clinics and to healthy volunteers. The first section of the questionnaire contained general information and demographics (questions 1 to 10). The second section (questions 11 to 54) included questions on childhood urological and bowel symptoms and the final section (questions 55 to 77) assessed adult urological, bowel and sexual complaints. Women were asked to fill the questionnaire at home, with the help of their parents, if needed, for recollection of childhood history, and return it to the clinics within 2 weeks. Only items concerning important urological symptoms were analysed, grouped as voiding and storage symptoms. Urinary symptom groups and lower urinary tract dysfunction, diagnosed by answers to specific questionnaire items, were defined according to the ICS terminology standardization [11] , and are listed in Appendix S2. The study questionnaire was validated for test-retest reliability using a two-way mixed-model intra-class coefficient between two testing times, in a subgroup of 44 subjects who completed the questionnaire twice with a 1-month interval between them. The intra-class coefficients overall were excellent (intra-class coefficient is poor if <0.4, good if between 0.4 and 0.75, and excellent if >0.75), ranging from 0.85 to 1 [12] .
The primary outcome of the present study was the difference in prevalence of childhood lower urinary tract dysfunction between cases and controls. The secondary outcome was the correlation between childhood lower urinary tract dysfunction and adult symptomatology in the case group.
As far as statistical methods are concerned, we planned a study of independent cases and controls with one control subject per case. Previous data have indicated that the probability of exposure among controls is 0.1. If the true probability of exposure among cases is 0.25, we would need 146 cases and 146 controls in order to be able to reject the null hypothesis that the exposure rates for cases and controls are equal, with probability (power) of 0.9. The Type I error probability associated with testing of this null hypothesis is 0.05. The Mann-Whitney test was used to compare ordinal and non-normally distributed continuous variables (deviation from Gaussian distribution was checked using the ShapiroWilk test). Categorical data were analysed using the chisquared test with Yate's correction or Fisher's exact test. Multivariate logistic regression models were fit for the prediction of the adult outcomes, incorporating as explanatory variables all those that showed a P value ≤0.25 in bivariate analysis [13] . Goodness-of-fit of logistic regression models was checked using the Hosmer-Lemeshow test. Odds ratios (ORs) with 95% CIs were also calculated. Statistical analyses were performed using IBM-SPSS â version 23.0 (IBM Corp., Armonk, NY, USA, 2015). A two-sided P value <0.05 was considered significant.
Results
The questionnaires were given to 150 outpatients and 150 healthy volunteers. Thirteen cases and 16 controls did not return the questionnaire (response rate 90.3%). Seventeen questionnaires were inadequately filled, leaving data from 120 cases and 134 controls available for analysis. The mean (AESD) age and body mass index of the total study population were 31.3 (AE5. Educational level was high (38.6% of the study participants had a university and 47.2% a college degree), with no significant differences in the distribution between cases and controls ( Table 1 ).
The prevalence of childhood urinary and bowel complaints in the total study population, cases and controls is shown in Table 2 . All childhood symptoms were significantly more prevalent in cases than in controls, with the exceptions of childhood nocturnal enuresis, urgency and increased daytime 454 © 2017 The Authors BJU International © 2017 BJU International urinary frequency. The most commonly reported childhood symptoms were urgency (43.3%) and recurrent UTIs (37.3%). In the case group recurrent UTIs were the most prevalent (54.1%) urological condition, while urgency was the most frequently reported complaint in the control group (42%).
With regard to symptoms in adult life, in the case group the most commonly reported symptom was urgency (78.4%), as shown in Table 3 . Table 4 shows the correlations of childhood and adult symptoms in the case group, the secondary outcome of this trial. Women with a history of childhood voiding symptoms (straining to void and/or intermittent flow) had a higher prevalence of a feeling of incomplete bladder emptying and any form of urinary incontinence compared with women without such history (80% vs 55.1%, P = 0.03 and 65% vs 34%, P = 0.01, respectively). Women with storage symptoms during childhood (increased daytime frequency and/or urgency) had a higher prevalence of adult OAB symptoms compared with women without (20.8% vs 7.7%; P = 0.04). The occurrence of UTIs during childhood was associated with a higher prevalence of UTIs in young adulthood (81.3 vs 56.2%; P = 0.01). The correlation of nocturnal enuresis during childhood to adult urinary incontinence or urgency was not significant, nor was the correlation of UTIs in childhood to OAB symptoms in young adult life.
In the multivariate logistic regression, the presence of incontinence, voiding symptoms, storage symptoms and UTIs during childhood was associated with a three to four times increased risk of having respective symptoms in adult life. The exact odds ratios and 95% CIs are listed in Table 5 .
Discussion
Evidence in the literature [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] supports an association between paediatric and adult lower urinary tract dysfunction. Genetic as well as environmental factors have been proposed to explain this [14] [15] [16] [17] .
This correlation is one of the most interesting topics in urology, given the fact that related symptoms are common and bothersome in adult women; in one of the largest population-based surveys [18] , the prevalence of at least one symptom at least sometimes was 76.3%. Lower urinary tract infections, both sporadic and recurrent, are also common in the female population [19] and further contribute to lower urinary tract symptom burden.
The present study findings further support the role of paediatric urological symptoms as risk factors for adult LUTS. It is noteworthy that, in contrast to previous studies which have very often investigated specific and isolated symptoms, the present survey addressed a wide variety of voiding, storage, bowel and infection-related complaints. Moreover, to our knowledge, the present study is the first to investigate the BMI, body mass index. P < 0.05 significant. significance of childhood urinary symptoms as predictors of adult symptomatology in young adult women aged 18-40 years. Previous studies, in fact, have focused on middle-aged women where age-related comorbidities may act as confounders of studied associations.
Our survey results indicate that storage symptoms, urgency in particular, and urinary tract infections, both sporadic and recurrent, are highly prevalent in girls: a history of childhood urgency was given by almost half of our survey participants and a history of recurrent infections by one in three.
Our hypothesis that a history of childhood urinary symptoms is more common in young women with current urinary complaints than in healthy (with regard to LUTS) women was confirmed. Interestingly, increased childhood daytime frequency, urgency and enuresis were exceptions to this rule and were reported with the same frequency by cases and controls, without statistically significant differences.
With regard to correlations between paediatric symptoms and adult symptoms, several significant associations were observed in the case group. For example, a history of voiding symptoms in childhood was associated with a higher incidence of adult urinary incontinence: 65% of women with childhood voiding symptoms had urinary incontinence as adults compared with 34% of those without such symptoms during childhood. This result is consistent with the findings of Minassian et al. [9] where a history of dysfunctional voiding in childhood predicted urinary incontinence in adult women. We have also shown that the presence of storage symptoms in childhood was associated with a higher incidence of OAB in adult life, which confirms the findings of a previous study by Fitzgerald et al. [7] . Similarly to previously published studies [19, 20] , the present study showed a higher incidence of adult UTIs in women with childhood UTIs.
In the present study population a history of enuresis was not significantly associated with adult lower urinary tract dysfunction, a finding which contradicts data from previous studies by Yarnell et al. [1] , Foldspang et al. [3] and Kuh et al. [4] . Difference in population characteristics and study design may account for this.
The present findings should be interpreted in view of the limitations of the study. First of all, recall bias is considered an inherent weakness of any investigation of this type; however, it is not possible to conduct prospective trials that follow symptoms from childhood to adulthood. The casecontrol design may further aggravate recall bias as people with a medical condition are more likely to remember similar events in their youth, compared with healthy volunteers.
With that in mind, we gave the women enough time to complete the questionnaire, validated for test-retest reliability, in the comfort of their own home with the assistance of their parents in order to minimize such bias.
Another limitation of the study was the high prevalence of urinary symptoms in the healthy volunteer (control) group that did not allow further meaningful comparisons between cases and controls. Nevertheless, this is in accordance with many epidemiological studies, which have shown a similarly high prevalence of symptoms in community-dwelling women who do not complain of them. It is known that reporting a symptom does not necessarily mean being bothered by it and bother depends not only on symptom severity but also on social and personal factors.
In conclusion, storage and voiding symptoms as well as UTIs in childhood seem to be significant risk factors for urinary problems in young adult women. Our findings suggest that LUTS in adults may represent an intermittent manifestation of dysfunction already established and probably manifested in childhood. The clinical implication of this should be addressed by future trials. Nevertheless, it is reasonable to assume that rigorous assessment and management of paediatric urological dysfunction could help us avoid or limit bothersome urinary symptoms in adults.
